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devote themselves to minute observations and patient
manual and mental toil in order to bring their thoughts into
exact accordance with things as they are.'* His manipula-
tive skill was unsurpassed, but his confidence was the most
remarkable of his gifts. Having seized with inescapable
experimental grasp great ideas about the equivalence of
natural forces, and their implication that heat is a mode of
motion, he swiftly made numerous profoundly illuminating
experiments and conceptual essays. He went back to his
paper On the Heat evolved during the Electrolysis of Water ^
and added an Appendix dated February 2oth, 1844.
He applies the theory of heat as a mode of motion to the
explanation of the heat of vapourization of liquids, to
the heat of chemical combination and its equivalence with the
electrical force necessary for electrolytic decomposition,
and other phenomena. Then he conceives heat as the
momentum possessed by atmospheres of electricity that
whirl round atoms, while temperature is measured by the
velocity of the "exterior circumferences/'
He says the theory satisfies the phenomena of conduction,
and the law of Boyle and Mariotte for elastic fluids. " When
applied to the doctrine of specific heat, it demands the
extension of the law of Dulong and Petit to all bodies . . .
and points out the following general law. . . . The specific
heat of a body is proportional to the number of atoms in combina-
tion divided by the atomic weight. . . . According to this
theory, the zero of temperature is only 480° below the
freezing-point, indicating that the momentum of the revolv-
ing atmospheres of electricity in a pound of water at the
freezing-point is equal to a mechanical force able to raise a
weight of about 400,000 pounds to the height of one foot/7
This passage marks the discovery of the existence and
position of the absolute zero of temperature.
Later in the year he communicated another great paper
to the Royal Society, which again published an abstract
only, On the Changes of Temperature produced by the Rare-
faction and Condensation of Air.
He quotes the experiments of Dalton which showed that
about 50° of heat are evolved when air is compressed to

